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(54) APPARATUS FOR PULLING UP SINGLE 
CRYSTAL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To solve the problems 
associated with the conventional apparatus for pulling 
up single crystals by a DLCZ method, i.e., the control 
of the thickness and melting rate of a solid layer is 
difficult and it takes time for formation of the solid 
layer with the conventional apparatus as these apparatus 
are not provided with cooling means; heaters are liable 
to breakage in case a molten layer solidifies as the 
heaters are fixed to the apparatus; and the heat history 
of the pulled up single crystal is not made uniform and 
the deposition state of oxygen is nonuniform in the heat 
treatment of a wafer after the manufacture of the wafer 
as the apparatus are not provided with means for 
applying the heat treatment to the single crystal to be 
pulled up. 

SOLUTION: This apparatus for pulling up the single 
crystal includes a crucible 11 to be packed with raw 
materials for the crystal and a main heater 12a and 
sub-heater 12b disposed on the circumference of this 
crucible 11. Moving means for making these heaters 
nnovable in a vertical direction or radial direction are 
attached to at least one stage of the heaters of the 



main heater 12a and the sub-heater 12b. 
COPYRIGHT: (C)1998.JPO 




mB:^mmfff (jp) 02) ^ 



^ m (A) 



J|#^^10-324592 

(43)4;^iBB ¥1^10^(1998)12^ 8 H 



(51) Intel." 
C 3 0 B 15/14 
15/20 



5 0 2 



F I 

C 3 0 B 15/14 
15/20 
29/06 



5 0 2E 



mm^ w^jgoae ol (*i6M) 



(21)ffll^# 




(71) m® A 


000002118 










(22)mi^B 


SPJSK 9 ^(1997)5 ^265 










(72)^W# 
























(72)5IM« 


SIS «- 






















(72)5|IH« 
























(74) A 


#a± #rt fir:: 











(54) [|gMO«ifti] *MS9l#±V1^ft 



(57) iwm 

1 1 Wi^HdiH^^tufcpJ-f Vfc— 1 2 a24.tif■t^>'t 




1 

HtclHlS $ ttfc^ -r :/ 1 — 2S.TJ51^:^ t - ^ t> S 
« ffl(-iElS $ tvfc ^ > t - ^ 1 - 5 

So 

tit*:s 6 1 it*:s 5 mmo)}%M^Rx^^f^mmm 
10 0 0 1 ] 

"9^*ffl(-«, mx.^ILs K CCD. ±mmmm(o^^m 
[0002] 

zj*tiE-r) dsfcSo ISI2 of*=ee5fe»cz&jcfflv^e>ti. 

cf, 3 lJiitfii§iSr^L-rVN;5„ rOiti/S 3 1 tl^iSRIS 
H^»^^K(^eS&^3 1 a r<Drte^«&3 1 a®^ 
fiiJ(C|R'g-$nfc^JiEP3«^^©mi&]Kw^;i<%i^^:8§3 1 



(2) 10-324592 

2 

«3iia[t?lH]te1-.2>^i$W3 8^c:^^$$^^TV^So r©tt 
Jl9 3 1 co^ffifllc«ffitt*P|^^W t— i5'32«^ ^fct — 
^ 3 2<D^{Bi|(cttiSmtS3 7 >i3■€:i^^^^l^.L^^^(^ia« 
^ixTiSt), 1 l^(cji;i(^t— 3 2{CJ; 

■^^/4^^/i59l#±JfW3 4;SSffitS:$HT*3»9. Z.m\ 
10 # ±{f # 3 4 ©^(Cia^ $ tufc v-- K^-Y 5' ^ 3 5 (Cffl 
^fB3 5 a SrSl*3#«tS J: 5JC/£-3TV^-5c rwH^gS 
3 5a ^^ii!?gE3 3(0«ffi(C^M^*T?lt±lfW3 4 

ttilit). ^Si?K3 3=£:g@$-a:T¥Ji$^B3 6^Sr^S$ 

[0 0 0 31 ij^^#ig^<S:r©?|#±ff:^)fe 
T?J5KS$-a:5^. 3 6 (35m5tffi*i^. 

S^iSfi-rsfcfefc, §|#±{fMlc^S!?K3 3ff{C^M 

20 [c*3V>r«. ^JPLfcSfJiS7F*Bf^JgS;5S¥iSft3 6(Djg 

[ 0 0 0 4 J r «gHcD^O^BijS 3 3 ¥^ 

^3 6 t<0#®{Ci3tt5*i^S3 6^>©^*fi!^itSC s 
t^ll!*^3 3 4"©^*e'fel?SSCl icDjtC s/C 1 
S!)«W#ISScK e ) ^sl-e;fev^r i:^cjBlaLTV^5<, 

\-f.%^mmmmcK. e < i cD»-g-, m^w^ 3 e 

{c#oT^S[tS3 3 ^<n>y^mi^m&ty^^^\^-^< JfeoT 
30 v^#, :^^fB3 6(cii^ds^cs«r-S).5. =BeoT, :i 

[0 0 0 5] ±.u\^tt^mm(om^-^nv\\^^£t'^h'm^ 

[0 0 0 6] 1212 l^*feDLCZffi^cffiV^^>^^5*MS 

*Lfct)©i:lll«{;i«^!g$n:fcJ*l)§i4 \ \h(D}Lm^io^ 
iS)|sfSrt-c?4 2SrffifflUT^i!l!$-a:Sr ttcj; ± 
40 Stcl*^^;! 4 3 Sr, *fcT^(c«@^^Jl 4 9 Sr^^^i" 

P$-*TV^g:?S*se>. ^tt_hfEbfcCZj£{CJ:S5lt-h 

[0 0 0 7] AiIlEDLCZfet L-T. ^^-Q\C^^<,j^ 

[0 0 0 8] ^Itgff-^fett, ¥igft4 6^?l#±{f 

1 (^fc*5ttS^16^4 3cD#:a^-^(C'»oJ; 5 f-, t 
50 — ^ 4 2<0/-?!7— ^IrliSL. @fra4 9Sr^i4$:-yrTV'> 



3 

<^mm^-^\^^r>:^m m<kmz 4 - s 2 4 2-§-<£: 
#<2fBg 6 2-8 8 0 ^<tkmm) . i^u^w-m 4 9 

^±(f 4>0^ii« 4 3 CD:^*fii^JiSSr-^{cfSo 
(!|#^Bg6 2-8 8 0-^4it^. #MBg6 3-2 5 2 

K^noi^^mw-t^b ^bf£< mmm 4 3 c 

m-Qi) t) . 4#MBg 61-250961 -^4^^. #MBg 6 
1-250692 -^4if#2it^4tMBg 61-215285 

[0 0 10] ±)^UfcJ: 5^-DLCZj5fe|ict^5#e>i^fc 

4 6 C Z&tcJ; «9#^nfc^)CD{;iit45eb 
-C. ?l#_htf t>ttfc¥;^fH4 6<Dtt;&|R]{cM-rs;^*fii^ 

[0011] b*^bt^IlEV^-r^^<DDLCZffi^;l:feV^T^> 
t-i5'4 2cOCit«[i@^$^l.T*3 9. i^S«i^)|SfSrg!^ 
^-&Sv^J: 5{-JtiiSi4 1 Sr^^b. ^(D^cD^^^com 

^^^5 — () < V ^ t V ^ 5 *5 S> o fc. 

[0 0 12] H^S4 9 CD^^S<©$lJiWSt;J^iit 

Jl 4 3 ©®S*#W$lJffll^— OO t 4 2 -t?ff 5 :i t 

[0013] ::l<oxv ti:mmim(om.^^w'¥m^m<om 

[0 0 14] m2 2it.wsw.m^&3\^±ifmm^m^^ 
iz.^vfc.mmmxh'o . p«i'vt-i5'4 2 a3l^^i^>'t 

[0 0 15] ^-r:/t— ^4 2 a ttltiS4 l±gi5<D^1-fii] 

^c|wl'L^n4^{-gafg$^^^ i<Dp<^>t—<?4 2 a<D r^r 

{cy'fVt— ^4 2 a tB&ISl— Jl^^©i^:?'t— >5'4 2 b 
*5|^il(cia|g$tt-C*3>?. ^-f Vt-^'4 2 aSt^f-:/ 
4 2 h\-±^iv^iv^<r7~i^m^X^^Xo^£mM 

mmi^w^m^t\^x\^^^, 

[0 0 16] ^<Dx^^z.mm^i^tlm^^^^\^±^fmm. 



(3) 10-324592 

4 

t;^^^yl:— 4 2b S:fflV^T, i^tS>4 1 l^<D^ftffljS)|Sf 

y^t— ^^4 2 bW^<!7 — Sr;*-7{;:b. p<-fvt— ^4 2 
a <0/-?y — SrT(f-r^P;i4 S^OT-tilSrSHS-eTx H^*: 
®4 9S-?^^-t-Si t t>t^^ffiJl4 SrtJcK-l^^'^ffl 

4 2 a25.05f-:?'t— 4 2 bcO/-?!7 — SrS^Sb, 
4 9®^A¥SSrftiWboo. ±lEb/cC Zjfet 
10 &{cJ;fJ¥ifeStrdl^±tf^ (4#M¥5-2 4 9 7 2# 

[0017] r©j:5{-. y^'^'t— <5'4 2 a^Ll^i^-T' 
t— ^4 2 b>5SgB^$tbfc3g|fi-Cti. ^f'Ti/t— ^4 2 
a<DX!7— fciJ-yt— ^4 2 b <D^-^y — t Sr^iBUt-^S 
i-S r i fc J; t) , ±ti^ 4 1 ®®«^^*Sr$iJiWt-^ r t /5S 
■BIlBl'^^i •) . Sfc-iJ-p'h:— ^^4 2 b<©eac01S^<Dtt;^ 
(cJ;i9itJia4 l«)T?S5®#^©gi5'&<^^^3l*^6<)J;:?&SP 

[0 0 18] *^Stp©;f^(^©®j^<r>;z^-c^i 
20 <. K^l@«®5^*Srai»b-C. $e>lc#e«3&±(f J; 

ffll-rS^^tbr, #HBg6 2- 2 0 2 8 9 2#<2t#{C 

ft*Sl. 3 5~1. 4 5 X 1 0" [cm'] 0536H(-& 

30 -CV^5. 

[0 0 19] 

[^0J«5fpgtbJ; $ t-r-S^®] Vi()^\^m2 2KmVtc 
ZloCDt — ^5^4 2 a. 4 2 b;55^V^C>i^fc^^(CioV^-C 
:^^S4 6©§l#Ji{f^^^T5m-yi':^t-^4 2 
a^f-:/i:-^4 2 b©?i«i;iJ;t)^f^«^/i5mfe>{-^ 
•ftLTL* 5fc«>> H#:M4 9(DJ^^!gBf(;i^^'^^t— ^ 
4 2 aStJ5•^^>^t — ^'4 2 b {C*f-r-5Jt^4 1 ©ffi^fe 

m^r-^i^^^i^xh. ^^^i^^mi^m4 9<Dm^i)^ 

40 4 9 SrJ^^jgi-S r t *5 t) . * fc^^JEjfe $ ivtc 

4 9 Sr^^-r-S^tcS^tt J: < . HfrM 4 9 
^^J«i-r 6 r i fiSI L V ^ t V N 5 ^5 o /Co 
[0 0 2 0] *fc@#:a4 9^?^^j£-t-S^> -!^7't-i? 
4 2 b<0/-?'7 — Sr;^-7(Cb/c=K«. itl(?i4 1 ^Sr?%Sp-r-5 
^^;4S'^cv^/c^6^e?K4 3 ^^mi. < ?^ip-r^ r t -i^x 

[0 0 2 1] t-^SM©BSS§;^^{;^ iritis 

50 4 1 4 9 d^SH Lfc«-a-{;ni. J^S-fbJ;! J; ^ 



5 

—^4 2 a. 4 2 b i:Z)S^Mi--5fcJe)t— ^4 2 a. 4 
[0 0 2 2] $P>t^. :^^^4'<D^^Jg«©$iJW{-ML 

[0 0 2 31 :i<ommm^m-'ft-r^^mtLx. 
±tf ^tufc^^S4 6 ^i^-^j:m.mK^m--<< . ¥^ 

(f^^S;5SM^$^^TV^S (<i#M¥ 2 - 4 8 4 9 1 

fl, #MBS5 7- 1 8 3 3 9 3-8-^#. #P^3-3 3 

0 9 3-^<2t^#) v^-r^^t¥ii^^§lt±^f^«^-^ 
its 4 3 <D;&Pf^(;i'feffli-€. t 4 2 a . 4 2 b i tt^lj 

[0 0 2 43 ^^i^J-^^'^i^^T'fc^i 

mm^^Micmm-r?> r t >is-c^ . srai* t^?^^ 

[0 0 2 5 J 

Tv>sr t Sr#mt ltvns (1) c 
[0 0 2 6] ±fS (1) |E«©¥)teA5l#Ji(fK«{ci 



(4) 10-324592 

6 

So *fcjii2 (1) ±ifmm\-i. 

[0 0 2 7] ±|E (1) IE«CO*^S^I^±«fS«t-*3 
20 So 

[0 0 2 8] *;^c*^M{;i#.5*^fB<D?|^±(fSfi 
^ tt;rc ^ t — ^ SCJ^I^ t — iS' ''i S — ® <0 1 — 

S (2) o 

[0 0 2 9] ±IE (2) fE«©¥;SS?l^±Jf^«fc<t 

8^ ^ ixfc p< 'f >- 1 — ^OJ-!^:?' t — e> 5 t 
-^J' S:-^ Az-^fllfiK $ nfc^^S? I # -h(f ^B(c*3V ^-C, 

(2) |H«<^*i^fi^l#_h(f^«tt, 

[0 0 3 0] _hiE (2) fB«©^^^B§ltJitfSg{c*5 

^0SI5^^^-^>*J$t^TV^SlK^^;i>fcSo ^W^^tLTtt 

50 jifs (1) um<Dn.i^^m^\^ ±.\fmm.hnm(r>^m.^m 



(5) 

7 

[0 0 3 1] ■^tc:$^^mizm^mf^^coB\^±ifmm 

^ ^ 1 - iJ' 1 - iJ' ^ ^£ - IS © t: - 
r tilr^^i bTV^5 (3) , 

[0 0 3 2] JiSE (3) |Ett(D¥Mfa(D5l#Jitf^St^ 
IBIS tvfc p< t - t — ^J' f> ?i -5 - 

J: t). @f*:S*Sffi5St-J^^$tu. H^ScDiP^ 
^*(D^^5igE®$iJ^^s/j:$n-5<, *yt_hSB (3) |B« 

[0 03 3] ±IB (3) IE«CD*Mft9l#-hifSe(-fc 

S. t(ria?*ai«(4W. Mo(^J; ^Jfe^M-^S i C©J;5 
f£'t7?.-y^M^X*)^m^ivXi6<0. StIiE?^*P«/5Sjfi 

(o^m^m^. -his (1) iB«g(o^^^^i^_h{f^s(c 30 

[0 0 3 4] *fc*5IBJ(-#S*i^S®?l#±tfS« 
14. JblB (1) X»4 (2) fE«<D^^^^|§rJitf«fifC 

(4) . 

[0 0 3 5] _hf2 (1) x\-t (2) mm.com^^^^\%± 
W}wmm^mm^5.mis,(DmmKmm^ivx\-^^m^. 

[0 0 3 6] *fc*5S§g»;i#5.¥^fB®5lt-htfi^B 

m^mmm^^m-r^i^t&Rxf^mt^^mmKm^ 50 



10-324592 

8 

^ ^;rc ^ t - St^f- t >- ^ e> S © t — 
:^'S:■&^-efil^$^^fcm^$ft5lt±if^«{-*3V^-c. fir 

r ttr4$t!ct bTV^2. (5) „ 

[0 0 3 7] -hlE (5) ia«®»MS<^5lt-h(f^S(c 

BBia: ^ nfc >- 1 - T' t - /£ s 

tc±m (5) IE«CD¥)fea»5lt:±(fSgJ4. 
[0 0 3 81 _h|E (5) |a«©^Mffi^l#-htfS«{-*5 

[0 0 3 9] *fc*^BJ(C#S*MS©5l#-ttf^« 
14. JilS (1) X(4 (2) |E®cD^^ffi§|#_h(f^«{c 

*Jv^T. (5) fE«(^?&^PiKst^K?^iP«^-^l^^^^fc 

LTV^5 (6) „ 

[0 0 4 01 _h|E (1) XI4 (2) |att<^)¥Mft?l #-h 
lf^fi(;i*5V^-C. _hfB (5) is«®?^*p*o.t^^?&sp*K 

t mmimmm<Dmm tc j; ^ Mia t -^s' ^siriEJflia 

[0 0 4 1] 

±ifmu<Dmmm^mm\z.m-^^^xwtmir^. m 1 



9 , 

1 a h::i<D^Hmm^i 1 a<Di^m\cm^^n.tc^ 
^•r v^^— 2 0 <Djsii^sai"55ci$# 1 8 ^ #it 

[0 0 4 2] *fcr(OJtJiai 1 co^t^i^jctt. 

^12a;5»^ -^fc^OT^tCt^f^ Cff^g-t^^B^tJ^f^ 9 0 m 
mS*cD^|RigS^*-r^^g^^DlKi^<Di^:/t->5^ 12b 

mm^tixi^^^o ^e>^-1^>^t->5^ 1 2 boT;6r|;ii*. 

2bOii:@J:*9t^/h$<. itii^l 1 (d-^ 
iav^fi5rS-^J::T(:i#»j;55^tg^.cni^?i^JKc0^^aJ«2 2 a 
;$5iB^^^^TV^-2>o ^^a]«2 2al^. >E?ll;tf^W^M o ^ 

m^mmm^mthf^'^y^^y^^^i^x^j^^^tix 

1^:^t:-^ 1 2 b^^JtiSl l<7)rat-»A 

[0 0 4 33 1 2 b(^^v^#^#2 SdSil? 

1 2 aRU}^nm2 2 a t> I^^cO^Hj^S (Ei^'^T) 
•^mn^tbX\^^^o :itlh(0?i>f>\i-'^ 1 2 a. 
t:-^ 1 2 bS:tJ^?^SPt^2 2 b C05gPt^)^^(CoV^Tf^. 

[00 4 4] 1 1 <D±^\a^:^ ^ l^^^ 

2 0(Z>_bg^$^;l]^ts$i^f::/^STf^^^R1S>lfco://^^-v>' 

^^-2 l^ilLT5l#±tfttl 4:^mm^m^^^-^m 
ti:X^K^^;^tiX^^. B\t ±^fmi 4 <DTmat.i^ 
— K^-Y?^^ 1 5:05ga|^$tb. rcDv-— K^^ 1 5 
\^m^^i 5 a;$5^«$i^TV^5o it^^l i f^c^ 

6 J; 5^-^c^orv^6o 

[0 0 4 5] trflBbfc^-O-t— ^ 1 2 a2i:U^i^:/t — 

1 2 b ti. ^th^i^.mmi^^<v-^wmx^ ^ <t 5 

[0 0 4 6] m2 (a) l*3life«^l»C#.^^^fB5li^±(f 
3g«l3cOi^>^t-:$^ 1 2 bS:t;^^^^{c^tS$t^TV^6^ 

(b) \^^<Dmmmxh^o i 2 b(cfi^<^ 

-';&(o^{|iJ(-^fbfflaj$t2 4;^5iaiS:$ttr*5i9. ^0^1^ 
'L-^f^^v^?L2 4 a;65fl^J5g$tv. ^<D;t^v^?L2 4 a (D^ 



(6) 10-324592 

10 

^m2 3^mmm^U2 4{z,m^'^\^x\^^^o ^tis.Mm 
{a^m'^^U2 9mm^n. rco@^g!$#2 9tc^i$ 

W3 OtfmM^ivX^^. ^nW(D±^3 0 a\:i:)pmz. 
H^^tufcv-y V^3 1 4'^c^iftC>nTV^^, ^UT^ 
i^^^W2 3\^^—^ 2 SKM^^ivX^^ . ^—^2 
5 EC J: ^ t ^ 2 3 ^e^ttm *9 Xt-iS^ttf lH (-[Ml 
te$-^5::^(cj: (9. ^ i 2 b S:±T(ci^«i^ 

r<Dt^^i^^3 0£O_bgP(*v'y>^^3 KcSfl 

10 ^hthfz.m^xmm'^m\z.^n^fhx\^^^(ox. ^y^^i 

5^C/^oTV^^o ;^^v^#t^2 3^^i^#3 ICDM® 

[0 04 7] -^/csucDigjE^^j.^: UT. mm\^^wm3 0 
20 v\ ^i^W3 o<D±m^m2<Dm'^tmm:iz^v ^^^3 

1 e> tvfcWig t o T V J: V \ 

[0 0 4 8] Vb— 12a til^^O^tb^^^a^lB 

ip«2 2 a ^cov^T^^. Mx.«EI3t;i^-ri: 

[0 0 4 9] 123 (a) li*J6«?ll(;i«5^^fB?l#-btf 
mm^<0}^&^2 2 a^U?^tu(;i)^|^$tbTV^^^tij^ 
^<^-^Srm^65(C|E|^Lfc^ffiEITfc*9. 12 3 (b) 

\^^<Dmmmxh^. i^ii\m2 2 a<DT\at.^mRU}^ 

30 j««ftiifflOS:}#a5W2 6;$5iaiS$tt. ro^itgp^-2 6 

2 a;$5±T(-^t&T*^6i: 5^-^cCorv^^, ?^£Pt^2 2 
a XU^^i^gB*^ 2 6 Of^gBt^^^^^^Tfc ^ . *-^A r 

e m<o}^m^^nuu 2 6^m cr^^spts 2 2 a 

40 ^?*bV\ 

[0 0 5 0] r(DJ:5(c<g^$tu^c*^a?l#±tf^S 

^^mmmt l^XZ^V ^1^<D^^^6 5kg Sr^:Sb. 

-YW^— 2 OF^Sr^l OTo r r (OA r #fflM{- 

^-t — ^ 1 2 a^t^-y-:/li->?' 1 2 bO^^!7 — 
^^;h.^ix5 0 kW^g^. -a^ft 10 0 kWg^ECi^^b 

50 (Cb. 1 2 aOz-^y — 0 kW@Sf- 



11 

2 2a Sr_h:*(ci^«)^-€r^o 

[00 5 1] 11 4 {iJ^ifltS 2 2 a Sri^:/t— 1 2 b# 

bfci^»f®ll|-efc.5o r » J; 5 (c?^*P«2 2 a S:1^:/t 
-J? 1 2 b#3a*-C^tl)$-a:5ri{;i±t). itfiJSl IT 
^(C*i-f •5;''1'>t— ^ 1 2 a^t;^1^:^t— 1 2 b*^ 

<DMiktmf^mm.2 2 atCj;i9B^I|X$ttSWC> i^iSil 1 

[0 0 5 2] ;i<oJ: 5f-L'r@^a 1 9S-?^^b. ^<D 
a^&^^^-Brfc^. 15a WTfiiJS-^StM 1 3 

a«L. itfiai 1 ©[ilte^Sr 1 rpm . 5l#±(-fWl4<D 
[lltefC!^! Orpm , §1 tJbJf iS*^ 1 . Omm/^J-O* 
W:::!^^ b T*5S V ^{c [lie $ -a-oo^^igi^ 1 

5 4mm, ft^iK) 10 0 Omm®->y 1 6 

[0 0 5 3] rcDtt, ^M^<;55I^JiJf>i>s^s/:;' 1 6 
a, Vg/uy— 1 6 b ti^=fTb, j^J^t*^— 1 6 c {C^S 
i:, y >^t— 1 2 a■^1^::^t— ^ 1 2 b»^-^!7— , 
mmm^-^<0&Wi. ?&SP^52 2 a<D^fi4r|iSLE 

— ^ 1 2 aXt^f-:/t— ^ 1 2 bO/-?!7— S-ISfib/£;65 

[00 54] HI 5 \t±m:)}mKx i 9 1 

0 OmmJ^^-rS^XCifel^^t LfcBtKtx Jtes^ajt LT 
12 2 2(CS^bfct^*(0^aSr«V^fc#-a-t SrittSJLT* 

[0055] lll5J:t)ig e>y5^/i J: 5 le:^5l5®^e-T?liB 

1 9 srj^^-r ^ r t . H#:s 1 9 (om^ms. 

Sr#.j?)T, l^fi:^fct)<D^iS*S5l#±(fWM^®«|-r2> 
[0 0 5 6] MIE^i^ffi§|g^_h(fS«^fflV\ ^ 

[0 0 5 7] r<D*-g-«EI6(cs^bfcJ;5f-, ^'fi^t 
1 2 a emifeS 1 6 ®f»aKSr*J»-rS 

fci6(Dt — ^ t LT^VN^, ro^^-a-, @^*:S19^J^ 
^bfcm, Vt— 1 2 a >Sriti(ai 1®±^J; !5iiS 
V^-emf'^tfi^-fr, 1 2 bSritiiai 

#ifil«i^«)^-a:TJtiai 1 -h^aScD^Ui® 1 3 <^<!^i$-f S 

[0 0 5 8] la7(*_h|E;^&^cJ;l9#e>^^:fc¥^Sl 6 
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it^^ajt L-CI212 2^c^Lfc^^5tE(0^^fiS' 
fflv^T#e>i^fc¥i^^{cov^r, P«t;ibT^moWtti 

[0 0 5 9] r©|llJ;>)9^b*^'^j:J;5{c. 

[00 6 0] roj; 5{^— o<r)t— ^ 1 2 a. 1 2 b i: 
JtJia lit <Offi«iltSSrlll 6 ti* bfc J: 5 :^Cffifig|#U;i 
-rsrilcj;!). ^^-f^^t-i? 1 2 aT?*MSl 6(cti 
10 tr^;^.5ri:;i5-Ct?.J; 5(-^i!3, ^<O^WM*l 6 

[0 0 6 1 J */cilSLfcm»*fe^§lt-t(fSeSr 

5 J: 5''i»^;S5^C-Ct>> t— i?12a, 1 2 b <Sr^tij 
$-*S^t(CJ;>9s ^P^l 3<D®@J;i<t5#:Wffi^^(;i 
20 .toTp'-ri^t— ^ 1 2 aXfif-P't— ^ 1 2 b titJi^i 

1 1 t*s^Mb-C*&Jiai 1, ;<'iri^t-^ 1 2 aXi*i^ 
iT't — ^ 1 2 b/SJfiK^-r^SOSrESih-rsr t;i5-t?$Sc 

[00 6 2] ?>C{C, *^9^(c#5^i^S5l#-h«f^«© 

X'h'O. lll9[*l2l8(;i*3(t5A-Ai^»fffiBlT?fcSo - 
(omW-i^is^^Xit.. l 2 c ti^::''t— l 

2 d t ®«Jt§■^V^Tlll 1 (;i^Lfc*^ft3l^_h{f=K« 

tmmmxh*). ^{c^-ri^t-^i 2 c&t^■^^:/t:— 
30 ^ 1 2 d<D«fig^co^^T^?g-r-5c ^iis, «:^a^f^cov^ 

[0 0 6 3] rcoSfeM««J(C'^S^-f Vt— 1 2 cSO^ 
f-p^t— 1 2 V^-r^^t5Sf^ft:^5 9 Omm@S<D 

5;5S. itJiSrl 1 coijt@;^[Ri(;i^»-Hrie;'i J; 5 8 #(^35 

[0 0 6 4] ig 1 0 (a) 1 2 dST^^® 

«Hi)#^^^*Lfc¥BI2IT•fct), Ell 0 (b) ^•ti^ml 
40 l;!)SiEIS$J^-cv^S:^rR]«^bafcWBIl|-efc5o 

-^12 dcDTffiiJtcfiW— /U2 7JbS:ill!)-r5}fll)lfl5tJ 
2 8d5@^$n, ^<DmWi^^2 8^'}f\.X^-f\L—^ 
1 2 dtiV— /W2 7Ji^i^«)'BItg:^C«^t;SoTV^5b 
S«)gl5«2 8©fS&4''L-g|5^(-«^i^fL2 8 a;5S?i^^$ 
tt, r®J^v*?L2 8 a*^^^^^^!!^!^®^ J; 5 
\Z^i;>(r)^hi\,tz.^'J\^^m2 3 b (Cllt!)?S5$J 2 8 *5g| 
-a-bV^^„ ■tLT^v'###2 3 b«^— 2 5 a 
M^iX-r*5i?, ^— ^2 5 a(cJ;i?J^^i;?#t»2 3 bSr 

50 t-iS'l 2 d^itJSl iw¥#;^fRjJ-S^t!)$-*?.J;5(- 
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1 2 d<D±Ti^m^-r^<o-dm^\^<. ^i?n^»2 3 

\\ ^-f>\i-^ 1 2 chmm<D^W}mm^i:^i^iihi 
[0 0 6 5] ;lo|g«^cia^$^^Tv^;5^^^p«2 2 a 

tt. lll(;i*LfcJ^SPt52 2 a tlRl1t{-«fifi;^nT*5 

[0 0 6 6] :L(i:>x.bVLm^^mtMmm^\^±M^m. 
^fflVNT*5feffi^9l#-h(fS»-&, pi-T^t-i? 1 2 c 
-Si,X}-^-:f'^~^ 1 2 d Sriti^ 1 1 (D^^-^'^Xz.imi^^ 

[0 0 6 7] EI 1 1 «i/ y =j ^^(o^^^wM^-^xmrn- 

5lc. ^-f >-t— 1 2 c. iJ-p^t-i? 1 2 dS.U5?^*P 
;K2 2 aSr^»$-frSr 9 20 

[0 0 6 8] Ell 2«±lEbfcilSS^-fflV^T@f*:;l 1 9 

iRIt LT|g|2 2{CS%Lfc?**C03g«^«V^fc»'a-t^it 

[0069] ll!12J;i?|^e>35>/iJ:5 {ct^5tS(D^S-C{l 
@#:S4 9%?^^-rScD(c^8BtM@^;0^>4^ofe®{;i*f 
7^5I^S^aJ©3^IM^I:;lv^fc^-^•c^^*^)6^raSJ!•T^H 
frS 1 9 ^Wi'm-^ r i ;6S-e# . 1 9 (OW^^mSL 

Sr#^J6r, l*Syht)O^^A5l^-h(f^raSr^^i-S 30 

[0 0 7 0] *fc:. mi 3limjg^^§l#±ifSK{c* 
i^SOf»®SS'«W-t-'5fc«)t;i--:><Dt— ^ 12 c, 1 

iS' 1 2 cS.t)5■^^:/t-i5' 1 2 d^*H-Ji§l Id^^iJ^LSIL 
T'Btg^-^-Sr t(cj;i3, t-^12c, 12d(CJ;S 

immm^nk\j. i e ^mmfius-^^xmrn 

t^s-et 5. lai 4(4111 3J^*Lfc<t5{-L-C 

¥^fa 1 6 nmmmikmm x^xn^Mtm^^ i e 40 

-t?*j5o JtiSsMt brl§|2 2(c:;^bfcti&*0^«^fflV^ 
[0 0 7 1] igi 4 J;i9M^*^jfeJ; ¥i^^§l#-h 
•So 50 
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[0 0 7 2] ^megfc-K^^j^ffi^itiifsg© 
$e>^cslJ©|l^fe^f!JS:lll®^-a-:3v^TtJieg-^5o mist* 

* LfciHS»fSIS|-efe t) > m 1 6 {4ia 1 5 (C*5tt S B - B 

[0 0 7 3] r(OSe{;i*5VNri4, ?&sp;K2 2 b©it^ 
St^i^SP« 22btl:— r?12c, 12di ®m^-a-*:> 

^-e*, t) , ^(C?^SP« 2 2b <Dlt^25:U:?&*P« 2 2 b t 
t— ;5'12c, 1 2 d tOiffi^-a-ip-frl-oV^T^K-r 

(0 0 7 4 J r©^fi{;ilS:{te>itfc?^S|]«2 2 b»4RiS 

itfiSl l®JSIIffl(;iiBia$n5>45> dtijgil 1 
n^ism^^W^^-^ii- 5 8<Boa5^{C^)-t!l$HT 
VN^o ?^iP*K2 2 b®$^«^41ll (C^bfc?&*|]*R2 2 a 

»M«tiii^-ej:<, '^^'^m\^\^x^m^mM^^^ 

ili«SM*bV\ ?&iPtg2 2 bdli, EllOtc^bfcy 
^^t— ^ 1 2 c^l^lT't— ^ 1 2 d©«^t 
t!l^S«s^lS ^ tl., 2 7 cOitcmWiastt- 2 8 Sr^f^ 

br«»$tt;t?&SP;E2 2 bds^ 2 3 bSrHlfi 
$*■5rt^;l<t•9#^i)■t-•5J:5^-«^^^^rv^5o mi 
6-e«?&*PtR2 2 bwn^ei-W^t-V— /V'2 7:dSBB^$ 
^^fcJ^'g-Sr^Lrv^S^5^ ?&SP*S2 2 b<^_hTl-W— 
2 7^sgE^$^^T^>v^T^)<tv^ 

[0 0 7 5] 111 1 6{C*LTfc<t ■^zfM—d' 1 2 

d t }^nm. 2 2b 1 141^— (DM $ -eitfi^a 1 1 

<t5{c-r5iK>lg*sfc5o i-^<ct>*>, f-z/t-iSf 1 2 d^ 
itfllSl 1 J;'9jS^(tT}«&SP«2 2 bSritlSl 1 OJiaaifi 
<*-e#t!)^-*5»-&(4, i^y't-^S^ 1 2 d$r}^*|I«2 
2 b^Si^tilb-r^TfcSMU'^CVNj; ${ci&i)§il 1 J;?)^ 
^< <D^m*-e^ti)^*. ^<0^{^?^iP«2 2 b Sritf 

[0 0 7 6] ;i(Dj;5(c«^^tifc*^ft5lt±tfS« 
t^fflV^T*^^BSr?l#±^f5»'g-. ^-f>t-<?12c 
SU^I^T't-iS' 1 2 dSritfJiai l<0^;^rp]fc#il)$ii: 

? I # ± tf ^MCD»^ t BSi^^roa^f^ ?lrfT ;t i V \ 
[0077] *-r, v-ya V©#-^aig)|sf^SrJtia 1 
^«L, ;^'f :xt— ^ 1 2 cZi0^1^P^l:— ^ 1 2 d^ffi 

^'t— ^ 1 2 d(D/<!7— ^;^-P'lCL, ^yii — ^ 1 2 d 
Sriffia 1 1 cojlffl J: <0 mnti^mn^^m ^-frx i!fc{c?^SP 
® 2 2 b 1 1 <DjlH(c^lj) $-tirT±tfii§i 1 1 (DTgP 

^?^4P L, 1 3 (DTm^mi^m i 9 ^j^^-r 5<, 

rwJ: 5(c, jj^'fi^t— :5'12cx ^ 1 2 d25: 

tJ«?^*|]«2 2^i^ft$*Sri:»cJ;!9, ^^6<){C@#:S 

1 9 s-fl^j^-rs r t 

[0 0 7 8] mi 7«±!ELfc$^aSrfflV^TH#:;i 1 9 
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455 bT* Life 7 -efc -S^ 

[0079] mi 7 x'om 5 \z.'^M<omw-Q\^ 

[0 0 8 01 01 8(*¥;^flSr5l^±Jf.5^(-¥ 

^S<0^®®SrfiJW-t--5fc«){-— owt— 1 2 c, 1 10 
2 d Ofat«SrfaS bfc»^(Om^fBei ^ Jttf i?«<D4^^ 

-i? 1 2 cRXJ^^y^—^ 1 2 d^*ti!gil ld^e>^i'Lg| 

[00811 1219141111 SK^L-tcX^kz.l.xmm^ 
1 6©^®M*$iJiWL-C»^^xfc*iteSl 6Sr§J»TL-C 

[0 0 8 2] igi 9 J:»3 5gfe>ei^/£J;5(C. ^^S?l#-h 

So 

[0 0 8 3] 

l^m(O^M:] &.±. Pi^UfcJ; 5J--hia (1) 1E«<0 30 
J;T::^rRl{::#S!) Wig i: -r Si^il)^S*s^t2 ^ tvT V N S © 

^^Kjt-rsr t;45-e#So *;fc±iH (1) mm<Dm^ 
[0 0 8 4] *fcjiis (2) mm.(o^m^BB\^ ±ifmm 
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ic^SijSO® @ J: S StrlE t - -^Wlfii^iSs^mm * ES 
Jki-S i t So *fc±ia (2) |E«<D^i^S§|# 

±{f*«tt. ¥M*<^i^affi^^^— ^l:^•^^s©^c■Kffl•r 
[0 0 8 5] •^tc±m (3) IE«W^^fi§l#_h{fS« 

\i—^^mw£^m^^y v\^xwmm^m:&\^tt.'^. 

MIS - OCD \i — iKOy< !7 -cDSUffll J^StrlE?&iP*5<D iT* 

@#:;i<DJi:$J^^<^^ftl5&SSrfflffli-r S r t ^s-t?^ So 
*;fc_hfa (3) |E«S©¥/^a3l#-htf^«{*. ¥i^fl<^ 

[0 0 8 6] *fc_hfE (1) X(4 (2) fE«©*je^?l 

t±^fS«^-*5v^r. (3) iB«<oj«&*p«ji.T^^tb^© 
>!)S±tl^So^J^Ht^:BBla$^^TV^S3^-g•^4, ttite^^^t — 

i^«j-fSr t(;i<tl9. H^S^^ffl3Slc?]^fiK-t-Sii:;4S-C 

@#:^©S:$^-?:©^^3^A^SiJ»-rsr 
So *;ttfIiEcD»'&-i:|^^tJ:^iS!«cD@@{;iJ:SStiat 
-^^StriEdtliaofiStS^ESJh-rsr t;i5T?#S, *fc± 

■l3:S<o(C'teffi-r S r h -mx^ So 
[0 0 8 7] *fe*^iq{c#S±IB (5) |S«©*^$fi 

t±lf3^fi{-*5v^T. sfiiBttfiiaojiiiaf'tfiiBJ^sp^/jsiB 
sj^SJ¥S;55ia^^^^Tv^s®-e, tais^-rvt— 

S-MIEitJiacOii^fl^^lRjf-i^tll-t-S r t tc J; •? . m^M^ 
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&^mmi-^^t^i-r^^^. *fc±ia (5) istt©^)^ 

[0 0 8 8] *^cJ|s:^M(-#S-h|a (1) Xli (2) IE 
«©¥^fi5lt±ff^«(^*5V^r. ±12 (5) fH«©?^ 

-So 

[mil ?f:|l5g(D^JSWc«S*iSS5l#±(f^g&« 
[EI 2] (a) «ll3£^aj(c#€.*^fi5l#±(f^e'^'<0 
^W-g|5Sr«^6<]{C:^%Lfc5pffiS|-C*)t). (b) ti^(0 

[ma] (a) \t.mmmic^^^w^^^^\t±^mm.'^<o 

^m^^l^^Vtc^mm-V:hV . (b) {^^<DjE®E|-e 

[me] *^sw^#s¥Mft5l#±^fa^B{^*5v^T, 51 
[m 9 ] sij<^^jg^«Kc#s¥i^fadi tJbjf^acDia s ic 

*3{t S A- A^{W®l2|-Cfc2)„ 
[UllO] (a) 1 2 dXt;?-€:<D^W)^S 
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S:;^L:fc^Eia-T?fc»?, (b) \-t^<D'ffmmxh^o 

imi 1] su(^|g^£Wc'eRe¥i^S5l#±^f^«^-^5v^ 
X. mmm<oTm{^m^m^j^f^-r^m^<^mm^^\^ 

[Ell 2] m<Dmmm&v^ii.«imicm^x^ itJiatfw^ 
mmff>Tmz.mi^m^m^ i o ommj^^-rsi^f^sri^ 
*)Mvxn'otcmz.mvtcmm<r)^^^?f^i.tzi^7 7x 

[013] ^'1'>'t-i5'St^i^P't-i5'Sr5l#-h^f^^ 
[014] giJW^Jg^J (p<'r:^t:-;5'JlUf1^7't-^?Sr 

[HIS] $^icSiJco|llfeWi#^¥feS?l#J:«-fS« 
20 SrmS;6<]fc^L;fci^»f®l2lT?fcSc, 

[m 1 6 ] $ ?>(cSiJ<^IIJfe^aHc#.5*^ft?l# Ji(f^« 

[017] $^>^;lSU<^3^^fe^mt)^it|!5^aJ^C*5V^-C. dtiS 
't'W^li!^K0Ta5{cH#:^SrJi:$ 1 0 0 mmf^J5g-rs^ 

[018] $e>(cglJ(oll^gwc*5v^-t:, ;^-r>'t-i5's 

30 [019] ^t:>\Z.%\\cr>mMm {^-Oii—^Rr^D-^t: 
Sr^l # Jiffs ¥i^fi»^ltK&SiJfflli-5 tcl^<Oii- 

[02 0] vtM<DczmKx^mm&^\^±imm^m 

[02 1] tie*(DDLCZj£{C<t5¥^^§l^-h{f^S 

^^^mc^ vtLmmmxh^o 

40 [02 2] ^^e?l5(DDLCZ^£|Ct^V^T. z:o(7)t— i5'>45 

[^?F-§-®^l^] 

1 1 itflia 

12 a. 12c ^-1'>'t— ^ 

12 b, 1 2 d f-p^t— ^ 

2 2a. 22b J^SP^ 

2 3, 2 3 a ^-JH^W 
2 5 ^— ^ 
50 2 7 /V 
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